A flavo-diiron protein from Desulfovibrio vulgaris with oxidase and nitric oxide reductase activities. Evidence for an in vivo nitric oxide scavenging function.
A few members of a widespread class of bacterial and archaeal flavo-diiron proteins, dubbed FprAs, have been shown to function as either oxidases (dioxygen reductases) or scavenging nitric oxide reductases, but the questions of which of these functions dominates in vivo for a given FprA and whether all FprAs function as oxidases or nitric oxide reductases remain to be clarified. To address these questions, an FprA has been characterized from the anaerobic sulfate-reducing bacterium Desulfovibrio vulgaris. The gene encoding this D. vulgaris FprA lies downstream of an operon encoding superoxide reductase and rubredoxin, consistent with an O(2)-scavenging oxidase function for this FprA. The recombinant D. vulgaris FprA can indeed serve as the terminal component of an NADH oxidase. However, this oxidase turnover results in irreversible inactivation of the enzyme. On the other hand, the recombinant D. vulgaris FprA shows robust anaerobic nitric oxide reductase activity in vitro and also protects a nitric oxide-sensitive Escherichia coli strain against exposure to exogenous nitric oxide. It is, therefore, proposed that this D. vulgaris FprA functions as a scavenging nitric oxide reductase in vivo and that this activity protects D. vulgaris against anaerobic exposure to nitric oxide. The location of a gene encoding a second FprA homologue in the D. vulgaris genome also suggests its involvement in nitrogen oxide metabolism.